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The following is a guest talk for Yale University’s 
Amoriem Labs

https://amoriem-labs.github.io/ 
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What goes into a Game 
during Game Development?
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Goals Today

● Understand what goes into game development
○ Look at different roles and skills needed for different roles in the industry

■ Technical
■ Soft Skills

○ How to position yourself for a job in games (Simple -- build a portfolio)
■ See: https://www.youtube.com/watch?v=p8F2E2HatE4 
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https://www.youtube.com/watch?v=p8F2E2HatE4


About Me (1/5)
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(My Story)



About Me (2/5)
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● I started writing video games around middle 
school.

● Shortly after I wrote programming tutorials for 
a gaming magazine.

● Went to undergraduate at The Ohio State 
University for Computer Science. Did quite a bit 
of research in gaming and medical visualization.

● Then wound up at Tufts to do my Masters and 
Ph.D. degree.

● Primarily interested in HCI, computer graphics 
and performance. That’s also where my 
professional experience lies.

https://cse.osu.edu/
https://cse.osu.edu/


About Me (3/5)
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About Me (4/5)
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Places where I worked on 
something “graphicsy” or 
performance related
(all of them)



About Me (5/5)
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https://amoriem-labs.github.io/ 
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https://amoriem-labs.github.io/


Amoriem Labs Advice

● Many of you are already making games 
which is awesome!

● The only piece of advice I need you to 
take today is -- keep participating in 
the process of making games.

○ Hackathon?
○ Game Jam
○ 4 hour speed development run on a 

weekend?
○ Long plane ride? Long train ride? Make a 

game
■ (It’s a thing: https://trainjam.com/ )

○ Keep doing it!
■ Those little experiences add up to big 

experiences over time!
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https://trainjam.com/


What Goes into Game Development?
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Exercise: What do you see here?
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Exercise: What do you see here?

● How about now?
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Exercise: What do you see hear?

● And now?
● (Play audio clip)

○ https://www.youtube.com/watch?
v=J_gEzOZKyE4 
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https://www.youtube.com/watch?v=J_gEzOZKyE4
https://www.youtube.com/watch?v=J_gEzOZKyE4


The Five Senses
Skills for various roles in game development
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The Five Three Senses
Skills for various roles in game development
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Visual
(Art and Coding Side of Game Development)

https://redcliffelabs.com/myhealth/_next/image/?url=https%3A%2F%2Fmyhealth-redcliffelabs.redcliffelabs.com%2Fmedia%2Fblogcard-images%2F3357%2Fa7255361-1158-4a71-8f5a-2ebfcb776cd5.jpg&w=1920&q=75
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Engine Programmers

● Did you enjoy computer systems or 
software engineering?

○ Work on the engine of a game and build 
the ‘engine’ that ties everything together

○ May involve specialization in some skills 
(e.g. networking, graphics, 3D Math), but 
otherwise good skills in architecture.

● Obvious candidates:
○ Can go work on Unreal Engine, Unity3D, 

etc.
○ Many companies have in-house engines 

or tooling still 
● Nice resource on engine 

programming
○ https://engine-programming.github.io/ https://www.indeed.com/q-game-engine-programmer-jobs.html?vjk=efc75d32c6970ba519

https://engine-programming.github.io/
https://www.indeed.com/q-game-engine-programmer-jobs.html?vjk=efc75d32c6970ba5


A Deeper Look at Engine Programming (1/5)
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● Let’s take a look at the 
GoDot engine for instance

● Pretend you are the ‘engine 
programmer’ for the 
project

○ https://godotengine.org/blog/ 

https://godotengine.org/blog/


A Deeper Look at Engine Programming (2/5)
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● A good exercise you can do 
for any position we talk about 
today, is find a project you 
like -- then try to find the:

○ Developer blog
○ YouTube/Twitch Stream
○ Github Repository

● Then try to follow some of the 
‘changes’ and ‘tasks’ they are 
doing.

○ Perhaps i may make ‘more real’ 
the work and expectations of 
each job that you’re working on.



A Deeper Look at Engine Programming (3/5)
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● Example of a recent blog entry:
○ https://godotengine.org/article/dev-sn

apshot-godot-4-4-dev-4/ 

https://godotengine.org/article/dev-snapshot-godot-4-4-dev-4/
https://godotengine.org/article/dev-snapshot-godot-4-4-dev-4/


A Deeper Look at Engine Programming (4/5)
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● Here’s the feature highlighted



A Deeper Look at Engine Programming (5/5)
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● Here’s the pull request (i.e. update 
to the code)

○ https://github.com/godotengine/godot
/pull/96740 

● You can click ‘commits’ to then see 
the code changes

○ https://github.com/godotengine/godot
/pull/96740/commits/fb768a7118dd2912
58bba061febde7cdc8ed6f5d 

https://github.com/godotengine/godot/pull/96740
https://github.com/godotengine/godot/pull/96740
https://github.com/godotengine/godot/pull/96740/commits/fb768a7118dd291258bba061febde7cdc8ed6f5d
https://github.com/godotengine/godot/pull/96740/commits/fb768a7118dd291258bba061febde7cdc8ed6f5d
https://github.com/godotengine/godot/pull/96740/commits/fb768a7118dd291258bba061febde7cdc8ed6f5d


Engine Programming Review
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● If you’re a bit more senior in your game 
programming career, you’ll get more out 
of this little exercise.

○ But what I want to demonstrate is, that the 
‘truth’ about how to develop games can always 
be found in the source code.

○ Reading code is extremely important -- and it 
will save you time in the long term.



Graphics Programmers

● Use 3D math and graphics APIs to 
support artists

○ Your job is to make things draw fast, and 
support artists get their work in the game

○ Generally own the software architecture in 
regards to how things are drawn.

● Graphics programming skills are 
highly transferable

○ To other adjacent industries 
(semiconductors, 

● https://www.rockstargames.com/ca
reers/openings/position/6250336003 
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https://www.rockstargames.com/careers/openings/position/6250336003
https://www.rockstargames.com/careers/openings/position/6250336003


Tools Programmers

● A happy medium in a way between 
a graphics / engine programmer.

● May own some part of the software 
tool stack -- usually independent 
and smaller in scope.

● Might support the ‘art’ pipeline 
(e.g. creating tools in Blender3D, 
Maya3D, etc.)

● You are seen as someone who 
‘saves the day’ building tools to 
make someone else's life easier.

● Check out: 
○ https://thetoolsmiths.org/ 

https://www.rockstargames.com/careers/openings/position/6222935003 27

https://thetoolsmiths.org/
https://www.rockstargames.com/careers/openings/position/6222935003


UI Programmer

● You build what game players 
will interact with.

○ May also involve ‘user studies’ to see 
what is optimal / least frustrating for 
game developers at every corner of 
the game.

○ Could additionally build SDKs that 
other tool programmers use. 

https://www.rockstargames.com/careers/openings/position/5971779003
28

https://www.rockstargames.com/careers/openings/position/5971779003


Tech Artists (Programmers + Artists)

● You do ‘everything’ effectively.
● Tech artists can:

○ Program
○ Do Art

● Often time the job is made up as you go
○ If you enjoy many aspects of game development, 

this is probably the type of role you want to secure.
● https://www.rockstargames.com/careers/o

penings/position/6085095003 
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https://www.rockstargames.com/careers/openings/position/6085095003
https://www.rockstargames.com/careers/openings/position/6085095003


Artists (2D Concept Artists)

● Sketch out in 2D what artists 
will produce in 2D or 3D later

○ Use your imagination -- usually no 
real limitations technology wise

○ However -- might think of some 
constraints of perspective, color 
palette choices, etc. that are in the 
game.

● Related positions
○ Texture Artist

● https://www.indeed.com/q-2d
-concept-artist-jobs.html?vjk=
4977283366b38502 
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https://www.indeed.com/q-2d-concept-artist-jobs.html?vjk=4977283366b38502
https://www.indeed.com/q-2d-concept-artist-jobs.html?vjk=4977283366b38502
https://www.indeed.com/q-2d-concept-artist-jobs.html?vjk=4977283366b38502


3D Artists

● Build the 3D art in studios tool
○ Typically in the same pipeline 

(e.g. Maya, Blender3D, etc.) other 
artists use, but not always.

■ May involve using several 
tools.

■ May involve reviewing other 
artists work for ‘fit’ style

■ Will need to learn some sort 
of ‘asset management’ 
software.

● https://www.indeed.com/jobs
?q=3d+game+art&l=&from=sea
rchOnDesktopSerp&vjk=a0e88
6c0e4f23084 
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https://www.indeed.com/jobs?q=3d+game+art&l=&from=searchOnDesktopSerp&vjk=a0e886c0e4f23084
https://www.indeed.com/jobs?q=3d+game+art&l=&from=searchOnDesktopSerp&vjk=a0e886c0e4f23084
https://www.indeed.com/jobs?q=3d+game+art&l=&from=searchOnDesktopSerp&vjk=a0e886c0e4f23084
https://www.indeed.com/jobs?q=3d+game+art&l=&from=searchOnDesktopSerp&vjk=a0e886c0e4f23084


3D Artist Deep(er) Dive

32

● I recommend you otherwise watch what other artists are doing
○ ‘speed run’ tutorials are a great way to pick up some tricks.
○ I also try to follow along or replicate what I see.

■ A little bit of practice regularly adds up to big gains!
● https://www.youtube.com/@Imphenzia 

https://www.youtube.com/@Imphenzia


Level Designers / Environment Artists

● You design the levels by 
putting together 3D art.

○ May involve just ‘blocking out’ the 
level as a draft, and then slowly 
filling in the details.

● May involve some amount of 
programming as well

○ e.g. setting up ‘triggers’ or events 
that occur.

● https://www.indeed.com/q-vi
deo-game-level-designer-jobs
.html?vjk=09a9324d6ca6edff 
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https://www.indeed.com/q-video-game-level-designer-jobs.html?vjk=09a9324d6ca6edff
https://www.indeed.com/q-video-game-level-designer-jobs.html?vjk=09a9324d6ca6edff
https://www.indeed.com/q-video-game-level-designer-jobs.html?vjk=09a9324d6ca6edff


Audio
(Recording, Programming, level design, plugin making)
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Musicians / Composer

● Build original sound tracks for 
games

○ Could involve working in a 
physical studio for AAA games.

○ Can sometimes involve finding 
other musicians, singers, etc. to 
work with.

○ Might also involve recording of 
‘voices’ for voice actors.

● https://www.indeed.com/q-Vi
deo-Game-Sound-Designer-jo
bs.html?vjk=22ba75aefb7d7c28 
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https://www.indeed.com/q-Video-Game-Sound-Designer-jobs.html?vjk=22ba75aefb7d7c28
https://www.indeed.com/q-Video-Game-Sound-Designer-jobs.html?vjk=22ba75aefb7d7c28
https://www.indeed.com/q-Video-Game-Sound-Designer-jobs.html?vjk=22ba75aefb7d7c28


Audio / Sound Engineers

● Placing sounds in 2D/3D 
environment

○ Can involve mixing/sampling 
sounds to create various effects.

● Can also involve programming 
tools.

○ In some cases, building audio APIs
● https://www.indeed.com/jobs?

q=audio+game+programmer&l=
&from=searchOnDesktopSerp&
vjk=224b04f8f9a691e1 
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https://www.indeed.com/jobs?q=audio+game+programmer&l=&from=searchOnDesktopSerp&vjk=224b04f8f9a691e1
https://www.indeed.com/jobs?q=audio+game+programmer&l=&from=searchOnDesktopSerp&vjk=224b04f8f9a691e1
https://www.indeed.com/jobs?q=audio+game+programmer&l=&from=searchOnDesktopSerp&vjk=224b04f8f9a691e1
https://www.indeed.com/jobs?q=audio+game+programmer&l=&from=searchOnDesktopSerp&vjk=224b04f8f9a691e1


Game Design
(Art and Coding Side of Game Development)
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Gameplay Programmers

● Make the game come alive!
● Your job is to build fun 

experiences with the team -- 
often scripting events, boss 
battles, puzzles, etc. within 
the game.

https://www.rockstargames.com/careers/openings/position/5974912003
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https://www.rockstargames.com/careers/openings/position/5974912003


Game Designer

● Figure out the ‘roles of the 
game’ and ‘game mechanics’

○ Depending on position can also 
involve programming 
(overlapping with previous game 
systems engineer 
responsibilities)

● https://www.indeed.com/job
s?q=game+designer&l=&from
=searchOnDesktopSerp&vjk=
4330a2b4dfb88ff9 
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https://www.indeed.com/jobs?q=game+designer&l=&from=searchOnDesktopSerp&vjk=4330a2b4dfb88ff9
https://www.indeed.com/jobs?q=game+designer&l=&from=searchOnDesktopSerp&vjk=4330a2b4dfb88ff9
https://www.indeed.com/jobs?q=game+designer&l=&from=searchOnDesktopSerp&vjk=4330a2b4dfb88ff9
https://www.indeed.com/jobs?q=game+designer&l=&from=searchOnDesktopSerp&vjk=4330a2b4dfb88ff9


Touch
(Production, Specialized Devices)
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Production

● Your ‘hands on’ in keeping 
everything together

○ Often managing a ‘JIRA’ (task 
management software) of who is doing 
what at all times.

○ Goal is to keep folks on task, 
unblocked, and able to make forward 
progress.

● Manage resources during 
development of game

○ i.e.
■ People
■ Money
■ Time

● https://www.indeed.com/jobs?q=g
ame+producer&l=&from=searchOn
DesktopSerp&vjk=3dbd42b36fc0c5
f1 41

https://www.indeed.com/jobs?q=game+producer&l=&from=searchOnDesktopSerp&vjk=3dbd42b36fc0c5f1
https://www.indeed.com/jobs?q=game+producer&l=&from=searchOnDesktopSerp&vjk=3dbd42b36fc0c5f1
https://www.indeed.com/jobs?q=game+producer&l=&from=searchOnDesktopSerp&vjk=3dbd42b36fc0c5f1
https://www.indeed.com/jobs?q=game+producer&l=&from=searchOnDesktopSerp&vjk=3dbd42b36fc0c5f1


Documentaries on Game Development
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The Good News...
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● These days you can literally watch a ‘streamer’ on YouTube and/or 
Twitch and see every step of the process.

● The tricky thing however is to make sure that you spend equal (or 
more) amount of time actually building something yourself.



Psych Odyssey (Double Fine)

● Full 30+ episode 
documentary 
covering multiple 
games

○ Better than anything 
you’ll find on Netflix!

● https://www.youtub
e.com/playlist?list=
PLIhLvue17Sd70y34
zh2erWWpMyOnh4U
N_ 
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https://www.youtube.com/playlist?list=PLIhLvue17Sd70y34zh2erWWpMyOnh4UN_
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Courses at Yale
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CPSC 411 / 511 - Building Game Engines

● Taught: 
○ Fall and Spring

● Goal:
○ Build a ‘game framework’ and ultimately a 

game.
● Unlocks later in the curriculum:

○ CPSC 409 / 511 - Real-Time 3D Computer 
Graphics Programming

● Recommendation(s):
○ Recommended to take this semester right 

after CPSC 323
■ Useful to start building your 

portfolio for game industry 
internships asap.

○ Recommended you take 409 / 509 
immediately after for continuity of 
building games (but in 409 / 509 in 3D).
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CPSC 409 / 509 - Real-Time 3D Computer Graphics Programming

● Taught: 
○ Spring 

● Goal:
○ Build 3D games using a hardware 

accelerated graphics (GPU) with an API like 
OpenGL

● Unlocks later in the curriculum:
○ N/A

● Recommendation(s):
○ Take this after ‘Building Game Engines’ or 

‘Computer Graphics’
■ Continuity in using the D language
■ Ultimately ‘build a game’ or ‘graphics 

tech demo’ at the end that runs in 
real-time.
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Gamedev.tv
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● If you want to learn one of the main engines (Unity3D or Unreal), I 
recommend taking a look at

○ https://www.gamedev.tv/ 
○ or otherwise insert_favorite_youtuber_here

https://www.gamedev.tv/


On Soft Skills
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Soft Skills -- Be nice
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● The game industry is a small place
● Your goal should be to help enable folks do their job easier

○ People will like working with you
○ Think about ‘how can I enable others to make their life easier’

■ Sometimes that is as simple as getting your own work done.
■ Often it can be to also ‘ask’ and ‘communicate’ with others.

● Make others feel included as they should be!
● How to practice?

○ In your group projects -- be respectful and responsive
○ 15+ years later, and I’m still friends with many folks in college who went on to 

work in the game industry
■ I just always tried to be helpful.



What goes into a Game 
during Game Development?
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http://www.mshah.io

A presentation on roles and life as a game developer

Thank you for inviting me today!

http://www.mshah.io

